The objective of this paper is to propose a conceptual framework stimulating the sustainable management of natural resources in Central Africa. Based on the forest resources, we show how good identification and allocation of property rights strengthen the joint management of forest resources. Cameroon is selected as an example, since the country represents one of the most forest-intense areas in Africa. In doing so, we first evaluate the performance of institutions in fostering sustainable forest management. Second we show how good elaboration and allocation of property rights may contribute to improving efficiency in forest management. Using the New Institutional Economic (NIE) theory we provide an outline of the potential relationships between forest management and property rights allocated to stakeholders involved in forest exploitation. Finally we provide two forms of institutional structures that could improve forest management efficiency: public-private partnership and multi-stakeholder management approaches. Public-private partnerships are joint project management processes operated by both private businesses and public entities in order to combine public prescriptive mechanisms with private operational roles. Multi-stakeholder management approach is also a co-management initiative combining public entities, private actors and local population to increase the involvement of local dwellers living in forest areas in the decision process.
Introduction
Forest represents one of the major components of natural resources as it combines physical, economic and social characteristics. In the African context forests contribute to the improvement of households' livelihoods [1] - [6] . For example when rightly exploited the resource provides incomes to many rural households, through a sale of fuel-wood collected. In a macroeconomic picture the use of the resource provides 1) tax incomes to the government 2) captures the carbon emissions and 3) alleviates poverty 1 in creating jobs. Beyond these economic advantages, forests ensure to the continent environmental and social advantages. Their sustainable management promotes the conservation of biodiversity, reduces deforestation, mitigates and adapts the consequences of climate change and absorbs atmospheric carbon [3] [7] [8] . Forests are also strongly linked to food security especially in rural areas of developing countries 2 . For instance in rural areas of the Congo Basin, five to six million tonnes of bush meat are harvested each year and account for up to 80 percent of the fats and proteins consumed by local communities.
Due to these important roles played by the resource in an economy, the objective of this paper is to investigate the roles of local institutions in fostering forest management in Cameroon. Indeed understanding the dynamics and the nature of institutions is very important for an improvement of natural resource management [1] [9] [10] . Cameroon is selected as a case study because the country represents one of the most forest-abundant regions in the continent. Cameroon forest area, including in the Congo Basin, ranges from 155,000 square kilometers-33% of national territory to 206,000 square kilometers-44% of national territory [11] . Moreover, in 2005, tax incomes collected from the sector amounted to 79 M US/$ (MINFOF, 2008) . Finally the sector provides between 45,000 and 70,000 jobs and accounts to more than 10% of the country's GDP [12] .
In order to provide an institutional framework strengthening forest resources management in Cameroon, this paper follows two steps. First, we examine the existing institutional structures 3 of the forest sector within the country and assess their efficiency and accountability since the introduction of the 1994 forest legislation 4 . Institutional efficiency is assessed through 1) the capacity of institutions to protect the forest against degradation 5 (purpose function) and 2) their internal mechanisms of functioning (operational function). Such an assessment could therefore allow an identification of the strengths and limits of the existing institutions. Second, we use the theory of New Institutional Economics (NIE) 6 and show how good identification and allocation of property rights improve management of forest resources. NIE analyzes the relations between institutions and stakeholders in investigating how existing routines (social organizations) and policies within societies might drive the management of natural resources [15] [16] . Finally the paper discusses the impacts of two forms of institutional arrangements on forest management: Public Private Partnership (PPP) and Multi-Stakeholder (MLS) management approaches. Public-Private Partnerships are joint project management processes operated by private businesses and public entities in order to combine public prescriptive mechanisms with private operational roles. Multi-Stakeholder management is also a co-management approach combining public entities, private actors and local population in order to increase the contribution of local dwellers living in forest areas in the decision making process. These two forms of institutional frameworks are considered as joint forest management (JFM) because they promote cooperation between different stakeholders during the management of forest resources [17] .
The paper is organized as follows. Section 2 presents the current institutional structures in charge of forest management in Cameroon. Section 3 assesses the efficiency and accountability of the institutional structures. Using the NIE theory, Section 4 discusses how forest resources could be jointly managed through an identification and allocation of property rights. Section 5 proposes two forms of institutional arrangements to promote JFM: public-private partnership and multi-level stakeholder management approaches. Conclusion is provided in 1 For example [13] provides linkages between different African National Forest Programs and poverty alleviation. 2 See [14] Forests for improved nutrition and food security, Policy brief. 3 There is a difference between institutional framework and structure. We assume by institutional structure the set of past, current and future structures established for a sustainable management of forest resources. Institutional framework captures the set of laws, regulations, procedures and customs that guide sustainable management of forest resources. 4 The scopes and details of the law are explained later in this paper. Efficiency and accountability are assessed after the introduction of the forest policy (i.e. 1994). 5 In this paper, forest degradation refers to deforestation. We acknowledge that this definition can be limited because forest degradation goes beyond deforestation and embeds any negative changes affecting forest (overexploitation, fires, firewood scavenging, animal foraging etc.). [2] defines forest degradation as a reduction in capacity of a forest or canopy cover and stocking to provide goods and services. We adopt this simplistic definition to be able to use data collected in assessing efficiency of institutions. 6 The purpose of the NIE is both to explain the determinants of institutions and their evolution over time, and to evaluate their impact on economic performance, efficiency, and distribution [19] . the last section, Section 6.
Institutions and Forest Resources in Cameroon
Before presenting the institutional structures used to manage forest resources, it is important to present the regulatory framework elaborated by the government of Cameroon in order to promote sustainable management of forest resources. Historically, two major laws have been passed: the laws No 94/01 and No 96/12 [18] . The law No 94/01 of 20 January 1994 provided a legislative framework monitoring management and exploitation of forest resources. The law assumes that forest protection remains a state responsibility. The law classified the forests into two categories: permanent (protected forest) and non-permanent forests. Permanent forests include both national and municipal forests whereas non-permanent forests include forests of the national domain, community-based forests and privately owned individual forests. Forests of national domain aim at protecting the regeneration of trees, since the areas allocated as national domains cannot be used for other productive activities such as agriculture, fallows and pastoral. Community-based forests incorporate local dwellers in the management of forest resources. With community-based forests, local population receives technical support from the state. The privately owned individual forests as their names indicate belong to private properties. The second legislation regulating forest management is the law No 96/12 of 5 August 1996, that provided a legal framework for monitoring and a management of the environment. That law introduced an objective of environmental protection during timber exploitations. The aim was to promote the sustainable management of natural resources to protect biodiversity. The law introduces the "principle of responsibility" in which environmental protection should be the responsibility of all stakeholders (populations, public authorities, logging companies, NGOs and civil society). Figure 1 shows the typologies of forests in Cameroon.
The institutional structure of the forest sector in Cameroon has taken various forms over the past two decades. In 1992, after the Rio Conference, the Government created the "Ministére de la Forêt et de la Faune 7 (MINFOF)". Within MINFOF the departments of forest, fauna and protected areas and the promotion and transformation of forest products are the main departments responsible for the design of strategic policies promoting a sustainable management of forest resources.
Beyond MINFOF, the "Office National de Développement des Forêts (ONADEF)" plays an important role within the structure. The mandate of ONADEF is to provide quantitative assessment of forest resources. Cameroon also played an important role in the creation of the "Commission des Forêts d'Afrique Centrale (COMIFAC)". Indeed in 1999 the country hosted the "Yaounde Forest Summit" where the Governments of the Central African countries met to discuss strategies and options that should be mobilized at regional level to facilitate sustainable forest management. The major institutional architecture that came out from the summit was COMIFAC, an institution with an objective to providing expertise and advice to the different Central African countries. Moreover, [21] argues that forest planning in Cameroon follows three major plans: the National Forest Action Plan (NFAP), the National Plan of Management of the Environment (NPME) and the Emergency Action Plan (EAP). The National Forest Action Plan (NFAP) aims at strengthening national and local institutions in their role to facilitating policy implementation in the sector. The National Plan of Management of the Environment (NPME) promotes and supports involvement of local community-based stakeholders (households, civil society, small-scale farmers, etc.) in environmental protection. Because it is widely acknowledged that an involvement of local stakeholders facilitates the overcoming of cultural barriers and therefore contributes to a better acceptance of government programs and policies within local indigenous groups [18] . Finally the Emergency Action Plan (EAP) aims at providing urgent measures that protect against forest degradation.
Assessing Institutional Performance in Managing Forest Resources
Two criteria are used in assessing institutional performance in forest management: the capacity of institutions to reduce forest degradation (objective function) and the internal mechanisms of functioning of institutions (operational function). As mentioned earlier, in this paper forest degradation refers to deforestation. Table 1 shows the evolution of deforestation and wood exploited with regard to the implementation of the forest laws 8 . It shows an increase of deforestation and wood collected over the past years, though forest law had been passed in 1994 with an objective to reducing deforestation and promoting a more sustainable use of wood resources. On average the annual deforestation rate between 1990 and 2010 amounts to 0.9%. Due to lack of long-term time series data we could not compute the evolution of deforestation since 1960. However [22] find a deforestation rate of 0.8% between 1973 and 1988. That means forest policy introduced by the government did not really reduce forest degradation in the country. Such a situation questions the efficiency of institutions since their main objective was to prevent forest degradation.
The second criterion used to evaluate efficiency of institutions is the internal mechanisms of functioning of the current institutions (operational form). In the country one must first distinguish between state versus management-based and national versus regional-based institutions. The state-based institutions (MINFOF, ONADEF) are all existing state entities created for a smooth functioning of forest management whereas management-based institutions (NFAP, NPME, EAP) refer to selective plans scheduled by policy-makers to implement policy measures in the sector. Finally regional-based institutions (COMIFAC) are those built to promote cooperation between the Central African countries. Assessing the efficiency of institutional structures requires, first, an identification of their responsibilities and means of action [24] [25] . In Cameroon, the responsibilities of the state-based institutions are 1) to design and provide a follow-up in implementation of forest policy; 2) to ensure the control of actors involved in the sector and 3) to provide financial and technical assistance to the different parties involved in forest management [18] . The responsibilities of management-based institutions are to ).
facilitate implementation of designed policies and the regional-based institutions provide advise to the Central African governments on sustainable management principles. Therefore the efficiency of forest institutions in Cameroon remains uncertain. Although the current institutions have allowed the country to produce a coherent and consistent forest policy in 1994, they however failed to facilitate its implementation. The failure to implement such a policy is due to a combination of factors such as: lack of transparency and accountability of public servants and an inconsistent synchronization of the interests of the different stakeholders 9 . Failure to implement such policies is also due to the weak involvement of community-based populations in the decision-making process [26] [27] . Indeed the structure and nature of the power relationships between different parties involved in forest management play a very important role in enlightening the constraints of policy implementation in the sector [28] . Although the regulatory framework provided in the country targeted a better involvement of local dwellers in the decision process, one can remark that many problems still arose between government entities and social actors. For instance when interviewing people in Cameroon, [29] found out that the local communities were irritated by the behavior of the government because they said that the state does not want to share with them the benefits of forest resources, since it "takes back with the left hand what it gives with the right hand". Though the government tried to create a platform involving members of the village committees, municipal authorities, administrative officials and timber companies, local populations perceive this as an inefficient way to bring their voices in the decision process. Moreover local dwellers argue that such a platform is made up to keep forest royalties at the regional level in order to share them or to mismanage them [29] .
The impact of the forest legislation has been negligible so far due to the lack of controls and the non-respect of the law 10 . The failure of control reflects the fact that the state entities are not fully able to monitor the logging activities, leading therefore to an increase in illegal activities. [12] argues that, in the country, the most common illegal activities in the sector are: harvesting outside concession boundaries, harvesting without title, disrespect of management plans with regards to both geographical scope and technical aspects, unlawful transportation of wood and false declaration of timber volume. Analyzing the causes of illegal activities, [30] finds systemic corruption, poverty, conflicts, licensing schemes, usurpation of property rights and inadequate institutional support as the main causes of illegal activities. Furthermore it is estimated that the government is losing between 5 and 10 million USD/year in revenue from the felling tax alone due to illegal activities [31] . Controlling these illegal activities are however difficult, since the current institutions in charge of such control are tremendously influenced by political power [32] . For instance, [21] argues that the lack of control explains 90% of the negative outcome of forest management in the country. In investigating the different factors that could explain the weakness of control in the sector [12] identifies poor implementation capacity of governmental officials and their lack of transparency in dealing with the illegal activities, the possibility of logging companies to negotiate with the government, the lack of accountability of the public servants leading to corruption and the difficulty of the state to monitor and compile the information provided by logging companies as the main causes of the weakness of control. Therefore, we argue that to improve the control of forest exploitation, collaboration should be promoted between public authorities, logging companies, households, civil society and resource users. For example control could be improved by raising awareness among the population about the economic and environmental consequences of such illegal activities and/or by establishing independent observer groups-such as local witnesses -among the communities to inform public authorities when such activities occur. In the past controls took technical forms such as the use of satellite photos and Geographical Information System (GIS) [33] . The "Unité Centrale de Contrôle" assisted by independent observer-global witness-and regulated concessionaires had also been created to enforce controls on logging [32] . Their outcomes are mitigated due to lack of transparency since the details and processing stages of their findings are not readily accessible [32] .
Therefore the failure of the current institutions to protect forests against degradation requires an establishment of new strategies that facilitate a smooth management of natural resources. This paper argues that a better respect of allocated property rights and an innovative joint-management initiative combining government, private actors and local population (PPP and multi-stakeholder management practices) might provide a consistent alternative in promoting sustainable forest management. In doing so we use the theory of new institutional economics (NIE) to elucidate the existing relationships between property rights and forest management and an improvement of institutional efficiency.
New Institutional Economics and Natural Resource Management
The contribution of NIE on natural resource management in Cameroon could be articulated around a set of property rights allowing a paradigm shift embedding public and private actors and resource users. The theory of new institutional economics (NIE) overcomes the paradox left by the neo-classical economics by first, assuming the bounded rationality among economic agents and second, the imperfect information. One of the main objectives of (NIE) is to include the heterogeneity of agents within the decision choice. Included in natural resources economics, NIE provides a better understanding of the conditions that promote institutional efficiency 11 in forest management [34] , in investigating how different actors might cooperate to achieve a certain objective [35] - [39] , while considering the characteristics and voices of local populations during a decision making process. Different authors have argued that a sustainable management of forest resources requires a good identification and allocation of property rights [40] [41] . [42] argues that property rights are designed to reduce open access to forest land and to establish competitive markets in timber exploitation. The allocation of property rights is performed using state, private and collaborative approaches [42] . In Cameroon until recently one of the most used property rights allocation forms was the state approach through a creation of permanent forest areas based on the 1994 law [43] . From the governance perspective, property rights are managed either through privatization or decentralization [44] . Under state management, rights of forest exploitation and management and all associated transaction costs are directly supported by the state whereas in a private management private operators support such costs. During collaborative management, different types of partnerships could eventually be agreed upon to share the costs, risks and benefits associated with forest management. When the private sector exploits and manages forest resources, the allocation of licenses becomes a real challenge, since the public regulator should ensure the trade-off between natural resource exploitation and sustainability of resources. For example [45] argues that involving private actors into the management of natural resources is a practical way to overcome constraints imposed by the "tragedy of the commons", because private property combines both exclusivity and transferability [46] . In the case of forest management, one can for example imagine the public-private partnership and multi-stakeholder structures, where the state and the private actors collaborate jointly to manage forest resources. Figure 2 shows the link between property rights and NIE.
Property Rights and Forest Management
In Cameroon the transfer of property rights from public to private actors or forest users is more or less identical to many Sub Saharan African countries [48] . In many African countries forests follow statutory laws in which the resource remains a state's property. For example the state allocates forest areas to local communities instead of allocating the land, preventing any customary laws. Most of the land is classified as national land, including farmland and communal land held under customary law [49] . The Government can convert national land into state land and allocate use rights or convert it to private ownership. [50] argues that such a system entails uncertainty about long-term tenure security and provides few incentives for undertaking land investments and improvements.
Consequently designing optimal allocation of property right in Cameroon is very helpful for a sustainable management of forest resources. To provide good-structured property right regimes, policy-makers might for instance adapt the conceptual framework developed by [51] to the socio-economic characteristics of the country while taking into account the economic role of the forest resources on the national economy. [51] identified five different right regimes that are used to manage natural resources: the right to access the resource, to withdraw the resource, to manage the resource, to exclude others from the use of the resource and to alienate part or all feasible uses to third parties. [52] argues that such a nomenclature allows for the differentiation between an operational and a collective-choice level rights. Moreover in the Cameroonian context, defining both access and withdrawal rights are done following a top-down governmental principles, since these two rights (access and withdrawal) are managed from the Ministry of the Environment and the Forest. Generally these rights are given to logging companies, without integrating indigenous populations, which for instance prevents the sustainability of the operational-level rights. The management, exclusion and alienation rights are carried out by the state through the use of networks provided by logging companies. The exploitation rights are only granted to the residents or to companies with offices registered in Cameroon and shareholders known to the forestry services [20] . Moreover, the country has four different forms of exploitation rights [20] : exploitation contract (EC), sales of standing volume (SV), permit (PE) and individual felling authorization (IF). They confer to their holders the rights above mentioned provided in [51] . In the case of exploitation contractlicenses are delivered by the Ministry of the Environment and Forest to some logging companies, to allow them to collect specific quantities of wood from forest concessions. The SV and PE are quantity-based mechanisms used to fix a percentage of forest to logging companies, either not exceeding 2500 ha for the SV or 500 gross cubic meters for PE [20] . Finally IF gives to households rights to use forest wood less than 30 gross cubic meters.
Beyond a clear identification and allocation of property rights, managing forest resources in Cameroon requires clear strategies that combine state, private and local actors (Figure 3) . The first step is to design and allocate property rights and furthermore, a legal framework is provided to investors and local communities to optimally manage forest resources. In providing both a platform where property rights are designed and their allocation schemes monitored and a legislative framework where logging companies could appropriately make business, thus the state has entirely played its prescriptive role. Then the responsibilities of private actors and logging companies are to invest in timber exploitation while respecting the criteria fixed by the Government, financial institutions and NGOs. Moreover a well-defined property right regime requires also a clear identification of stakeholders, their strengths, interests and means of actions.
Institutional Structures for Joint Forest Management
We propose two forms of institutional structures: public-private partnership and multi-stakeholder management approaches. Both are different forms of joint forest management, as noticed in [17] , because they combine state prerogatives with private and local responsibilities.
Public-Private Partnership in Forest Management
Public-private partnerships are joint project management processes operated by private businesses and public entities. PPP provides a new form of institutional arrangement to manage forests in Cameroon, because including private actors in the management of forest resources allows the government to diversify its financial resources and to benefit from high private skills and expertise. For example a PPP was built between the German development agency (GTZ) and "Société d'exploitation forestiére et agricole du Cameroun" (SEFAC) to improve forest certification in some concessions. That partnership was scheduled for one year running from February 2006 to May 2007. SEFAC detains five forest concessions accounting 405.000 ha in the south east of the country. The outcomes of such a PPP have allowed the provision of 1) an operational and efficient traceability system, 2) a training of personnel involved in data collection and 3) an internal follow-up plan (elaborated every quarter).
Moreover different private companies are operating in the forest sector in Cameroon. Table 2 shows the current companies operating in the forest sector in Cameroon, their origins, production and processing units. Although foreign entrepreneurs are less represented than the domestic ones, they produce and process more timber.
For example, with PPP the state can only have a prescriptive role, in introducing control mechanisms that guarantee the respect of allocated logging titles. Four different logging titles exist in the country [53] : 1) exploitation permits 2) individual felling authorization 3) sole of standing volume, and 4) forest management unit. In selecting private partners to allocate concession rights, the state should ensure a good monitoring of the economic rent that is captured by logging companies. The state also verifies if the forest exploitation guidance draft is followed. In reality, evidence has shown the difficulties in capturing rent [54] , since logging companies are not strictly controlled due to the reasons given above. In the literature, rent is captured through instruments such as forest fees, royalties on stumpage, felled timber and round wood entering mills and export taxes. In the African continent, [54] [55] acknowledge the difficulty of introducing area tax as an instrument of rent capture due to the difficulties of finding a fair and encouraging tax system.
Building PPP for the management of forest resources should also take into account some characteristics such as forest resource heterogeneity among the different provinces, the structure of the logging market and the technical and financial capacities of private partners. A good knowledge of forest resource heterogeneity allows a better assessment of tax design. Hence forest inventory is necessary to capture forest endowment within the country. The structure of the logging market is also important to be considered because it impacts on the dynamics of the partnership between public and private actors. For example, a market-oriented scheme will facilitate the control over the rent because it solves the problem of information asymmetry, especially if the allocation of concession rights is undertaken through a bidding process. Finally, selecting a private partner should also be carried out whilst considering the internal financial, technical and managerial capacities of the logging companies. Considering these factors facilitates the diversification of financial resources and the risk sharing among the different partners and strengthens the capacity building for local people working in logging companies. In Cameroon building a PPP scheme can eventually follow three steps. First, the investigation phase clearly identifies potential private partners. Once such partners are identified the state assesses the impacts of such partnerships on the livelihoods of the population and therefore starts the selection process. Second, to distinguish between different potential partners, negotiations are engaged with the logging companies to design a strategic joint-management plan as the third step. Figure 4 shows the steps of the elaboration of public-private partnerships (PPPs).
Multi-Stakeholder Management Approach
Multi-stakeholder management approach goes beyond the formal and classical PPP scheme in integrating local dwellers in the management process. Introducing local population aims at improving decision-making process during the planning, design, implementation and evaluation phases. In the forest sector to optimize decision-making the process should cover all stakeholders including groups that are marginalized such as women and unemployed youth, the pygmies etc. Moreover, beyond an improvement of decision-making process, an introduction of local stakeholders provides two additional advantages. First, local stakeholders facilitate the control of government decisions applied to logging companies through a social mobilization via cooperatives, social networks and stand-alone control agents-witnesses. This can be done through the support of local district institutions existing at the decentralized level.
Secondly, introducing local dwellers also facilitates capacity building especially for unemployed youth. Indeed when organized around groups, associations, NGOs, local population can request from their public authorities the decision to include social actions in the manner in which the timber is exploited by logging companies. These social actions could be undertaken by logging companies in directly building schools, hospitals and roads in the communities where forest resources are exploited. Logging companies could also be committed-by public authorities-to allocate a certain percentage of their profits to the representatives of the community (internal elites) to contribute to the development of the village. Finally, including local population is important for benefit sharing and an impediment of conflicts. All these issues are very important since the Government does not have the basic information required to impose such social actions to logging companies without considering local populations who know better the interests of their own communities.
Conclusion
The objective of this paper was to provide an institutional framework stimulating joint management of forest resources in African country of Cameroon. After having summarized the nature and the dynamics of the current institutions in charge of forest management in the country, we have shown how identification and allocation of property rights strengthen forest management. A summary of current property rights used in Cameroon is debated and linkages between property rights and the logging sector of the country are provided. This paper also challenges the constraints impeding the monitoring of policy measures. We argue that controls should be undertaken through a combination of government officials and local populations to build a hybrid form of complementary in which interests of both parties are balanced. We argue that good design and allocation of property rights promote a paradigm shift, requiring new arrangements in which the interests of all stakeholders are included in the decision process. Furthermore we propose two forms of institutional arrangements: public-private partnership and multi-stakeholder management approaches. Public-private partnerships are joint project management processes operated by both private businesses and public entities in order to combine public prescriptive mechanisms with private operational roles. Multi-stakeholder management approach is also a co-management approach combining public entities, private actors and local populations in order to increase the weight of local dwellers living in forest areas in the decision process.
